Stability and folding of amphibian ribonuclease A superfamily members in comparison with mammalian homologues.
Comparative studies on homologous proteins can provide knowledge on how limited changes in the primary structure find their expression in large effects on catalytic activity, stability or the folding behavior. For more than half a century, members of the ribonuclease A superfamily have been the subject of a myriad of studies on protein folding and stability. Both the unfolding and refolding kinetics as well as the structure of several folding intermediates of ribonuclease A have been characterized in detail. Moreover, the RNA-degrading activity of these enzymes provides a basis for their cytotoxicity, which renders them potential tumor therapeutics. Because amphibian ribonuclease A homologues evade the human ribonuclease inhibitor, they emerged as particularly promising candidates. Interestingly, the amphibian ribonuclease A homologues investigated to date are more stable than the mammalian homologues. Nevertheless, despite the generation of numerous genetically engineered variants, knowledge of the folding of amphibian ribonuclease A homologues remains rather limited. An exception is onconase, a ribonuclease A homologue from Rana pipiens, which has been characterized in detail. This review summarizes the data on the unfolding and refolding kinetics and pathways, as well on the stability of amphibian ribonuclease A homologues compared with those of ribonuclease A, the best known member of this superfamily.